Abstract Emergency laparotomy is a common high-risk surgical procedure, but with a few outcome data and few data on postoperative care. This was a hospital-based descriptive study of 376 consecutive emergency midline laparotomies performed in a tertiary care center. The aim of the study was to identify the clinical presentation, surgical indications, preoperative delay, intraoperative findings, and postoperative complications. Majority of the patients belonged to the 40-80-year age group. Broadly, the indications could be divided into acute abdomen and trauma. Most of the cases (82 %) presented with acute abdomen, out of which 57 % cases had gastrointestinal perforation, and 33 % had intestinal obstruction. In trauma laparotomies, 63 % of cases were done for blunt abdominal trauma and the rest for penetrating injury. The clinical features were analyzed, of which most frequent were abdominal tenderness (88.8 %), abdominal distension (88 %), tachycardia (74.2 %), and guarding (70.7 %). Nearly three fourths of the patients underwent laparotomy within 24 h of entry to the casualty. The most common condition that resulted in an emergency laparotomy was duodenal perforation which was seen in 93 patients, followed by gastric perforation in 60 patients. Postoperatively, 54.5 % of patients did not develop any complication. The most common complication encountered was wound infection (26.6 %). Mortality following emergency laparotomy was 13 %. Age-specific mortality was maximum in patients with age more than 80 years. The diagnosis-specific mortality was higher for large bowel perforation and mesenteric ischemia among the acute abdomen cases, and liver injury or great vessel injury among the trauma cases.
Introduction
Laparotomies are one of the most commonly performed surgeries on an emergency basis [1] . It may be done on a patient presenting with acute abdomen or trauma [2] . Most of the time, it is done as a life-saving procedure. The decision to proceed with laparotomy is very important and crucial. It is done only after doing the necessary investigations, to reach a provisional diagnosis, provided the patient is clinically stable.
This study focuses on the etiology of emergency laparotomies happening in a tertiary care center. The common findings encountered during emergency laparotomy include perforation of hollow viscous, intestinal obstruction due to various causes, visceral organ injury, etc. [2, 3] . These conditions are of significance because any delay in surgical intervention may lead on to death of the patient. The site of origin of symptoms, etiology, duration from time of onset of symptoms to the time of laparotomy, general condition of the patient, comorbidities, anesthesia complications, and postoperative care, all play a role in the morbidity and mortality of the patients following emergency laparotomy [2] . We also studied the incidence of postoperative complications and the mortality following emergency laparotomy.
Materials and Methods
This was a hospital-based descriptive study. All patients who underwent emergency midline laparotomy for acute abdomen or trauma at Medical College Hospital were included in the study, and elective laparotomies were excluded. Study period was from 1 September 2013 to 31 August 2014, and the data were collected from hospital records.
Results
The study was done on 376 consecutive cases of emergency midline laparotomy. Of them, 310 were done for acute abdomen and 65 cases were done for trauma. On analysis, the majority of the cases were in the 40-60-year age group (30.6 %), closely followed by 60-80-year age group (29.8 %), 20-40-year age group (22.6 %), more than 80 years (9.6 %), and below 20 years (7.4 %). Out of the 376 cases, 284 patients were male and 92 patients were female.
In trauma laparotomies, 63 % of cases were done for blunt abdominal trauma and the rest for penetrating injury. Associated injuries other than abdominal injury were present in 46 (70.8 %) cases.
History of previous laparotomy was present in 71 (18.9 %) cases. Comorbidities present in 199 (52.9 %) cases. Any previous illness for which the patient was on medications or on frequent medical follow-up was considered comorbidity in this study. History of addiction was present in 155 (41.2 %) cases (alcoholism daily, smoking more than five cigarettes/ day, and intravenous drug abuse were taken as addictions present).
Clinical features of the patients taken for emergency laparotomy are summarized in Fig. 1 .
Investigations
Hemoglobin < 10 mg% in 106 cases (28.2 %); total count > 11,000/cumm in 238 cases (63.3 %); and renal function deranged in182 cases (48.4 %).
Plain abdominal radiograph was taken in all the cases, of which 159 (42.3 %) showed free gas under the diaphragm. Multiple air fluid levels were seen in 98 (26 %) patients and dilated bowel loops in 56 (14.9 %) patients, whereas no specific findings were seen in 63 (16.7 %) patients. Ultrasonography (USG) of the abdomen was done in 56 % of the cases, with 27 % of them showing features of intestinal obstruction and 16 % with evidence of free fluid. USG of the abdomen prior to the procedure was not required in 44 % of the patients. Various USG abdomen findings are given in Fig. 2 . Contrast-enhanced computed tomography (CECT) abdominal findings are summarized in Table 1 . Computed tomography prior to laparotomy was not required for evaluation in 299 (79.5 %) cases. Intestinal perforation which did not show an evidence of free intraperitoneal air in the plain radiograph was picked up by CT in 23 (6.1 %) cases.
As soon as the diagnosis that mandated a laparotomy was reached, patient was shifted to the operating room for laparotomy. Laparotomy was done in 33 % of cases within 8-24 h of entry to the casualty, 30 % within 4-8 h, and only 1 % within 1 h.
The patients were broadly classified into having 28 different diagnoses postoperatively, the most common among them being duodenal perforation, which was seen in 93 (24.7 %) patients, followed by gastric perforation in 60 (16 %) patients. Distribution of cases according to postoperative diagnosis is given in Table 2 .
Postoperative intensive care unit (ICU) admission was required in 42 % cases. The purpose of ICU care varied. It was either for ventilation (27 %), postoperative monitoring (48 %), or postoperative hypotension that needed inotropic support (25 %). Postoperatively, 54.5 % of patients did not develop any complication. The most common complication encountered was wound infection (26.6 %). Frequency distribution of postoperative complications is given in Table 3 . Relaparotomy was required in six patients. Postoperatively, 13 % of the patients died within the same hospital admission and 87 % of cases got discharged. The percentage of mortality was maximum in the 60-80-year age group. However, the agespecific mortality was highest in the above 80-year age group.
In patients with gastrointestinal perforation, plain abdominal radiographs were diagnostic most of the time. The finding of free intraperitoneal air was present in 81 % of patients with perforation peritonitis, so they were not in need of further diagnostic investigations to assess the need for laparotomy.
Discussions
Laparotomies are one of the commonly performed surgeries in an emergency operating room. The indications for this procedure can broadly be divided into those done for acute abdomen and those done for trauma. Recently, with the advent of modern diagnostics, laparotomies done in cases of trauma are on the descent. Surgeons find it safer to avoid a laparotomy in patients who are hemodynamically stable and in conditions that usually get resolved by itself as in splenic and hepatic injuries of lower grade. Sometimes emergency laparotomies are termed exploratory laparotomies as the exact diagnosis will not be certain before surgery, and only on opening the abdomen, pathology is identified. Most exploratory laparotomies are performed in an emergency situation where the value of exhaustive investigations has to be balanced against any deterioration which may occur in the patient's general condition due to the inevitable delay [1] . Conversely, a short delay during which active resuscitation and preliminary investigations are performed is however beneficial, as surgery on severely shocked or septic patients carry a significantly high mortality [1] .
The most significant development of modern surgery is its comparative safety [2] . Our main concern next to safety of operation is the removal of pathology with minimum trauma so as to make for the restoration of function and the final cure of the patient. The patient may be optimized as far as the situations allow for a better outcome following surgery. In abdominal trauma, hypovolemic shock is a major cause of death. Blood pressure and pulse rate are the easily and quickly measureable indicators of the circulatory state [3] . Focused abdominal sonography in trauma (FAST) as a routine diagnostic tool for detection of free fluid in the abdominal cavity helped a great extent in decision making [4] .
According to Pfeifer et al., overall prevalence of early death due to hemorrhage has decreased from 25 to 15 % during the past 10 years [5] . This improvement is probably multifactorial and may be due to the widespread implementation of Advanced Trauma Life Support (ATLS) principles and the concept of damage control surgery [3] . The damage control principle was introduced by Rotondo et al. in 1993 and is based on a staged approach in treating trauma patients. The concept of damage control was described as a method to save patients with severe injuries accepting that definitive surgical management would not be achieved at the first operation. Severe injuries requiring operative interventions are almost always associated with the lethal triad of hypothermia, acidosis, and coagulopathy. Each of the three elements fuels the other two, creating a vicious cycle that leads to death if left unbroken [6] . It has got three phases. In the first phase, the aim is to control the bleeding and contamination by rapid surgical maneuvers like packing, vessel ligation, vessel shunting, and bowel resection without anastomosis. In the second phase, the patient is shifted to a critical care unit for resuscitation, correction of coagulopathy, and rewarming. During the third phase, patient is taken back to the operating room for definitive repair of the injuries by reconstituting the vascular and bowel continuity, completing the resection of injured organs, unpacking, and closing the abdomen. The abdomen is the most common site for damage control procedures. In almost all the patients managed by damage control procedures, the abdomen is left open at the end of the first operation [6] .
Acute Abdomen
The acute abdomen is a term used to encompass a spectrum of surgical, medical, and gynecological conditions, ranging from trivial to life threatening, which require hospital admission, investigation, and treatment [7] . It is a very common clinical entity and has been estimated that it constitutes about 50 % of emergency general surgical admissions. The common acute abdominal conditions which need admission includes acute appendicitis, acute cholecystitis, peptic ulcer disease, gastrointestinal perforation, small and large bowel obstruction, gynecological disorders, acute pancreatitis, malignant diseases, etc. [8] .
Gastrointestinal perforation causes considerable mortality and requires surgical intervention. The type and degree of peritoneal contamination depend on the site, size, and duration of perforation, also on the physiologic state, including the time from last meal, mechanical bowel preparation before perforation, coexistent diseases, and the presence or absence of an ileus or bowel obstruction with accompanying bacterial growth [9] [10] [11] . The anatomic site of perforation significantly affects the type and burden of enteric contamination. Microbiological colonization increases from proximal to distal, with stomach showing the lowest (less than 10 3 organisms per gram of luminal contents) due to the hostile local milieu from acidic, biliary, and pancreatic secretions [10, 11] . The microbiologic load progressively increases from approximately 10 4 per gram of jejunal luminal contents to 10 12 organisms per gram of colonic luminal contents, which is the highest [10, 11] . The microorganism load is inversely proportional to the relative toxicity of the organ fluid composition. The stomach and duodenal secretions contain acidic contents or erosive biliary and pancreatic fluid, whereas distal small bowel and colon contain a relatively neutral environment [11] . Therefore, the patients with gastric or duodenal perforation present rapidly and have sudden clinical deterioration due to the chemical peritonitis while those with colonic perforation present late [8, 12, 13] .
A thorough history and physical examination are critical [12, 14, 15] . Although it may fail to identify the specific anatomic source of pathology with gastrointestinal perforation, they can rapidly determine patient's acuteness, differentiate surgical emergencies from benign disease processes, evaluate surgical risk, guide supplemental diagnostic testing and intervention, and tailor the therapeutic preoperative optimization to the individual patient.
Radiographic evaluation of acute abdomen characteristically begins with a three view acute abdominal series consisting a Lower gastrointestinal bleed when the bleed occurring distal to the ligament of Treitz. Here, in both the cases, the bleed was localized preoperatively with angiography and angioembolization was tried but failed to stop the bleeding.
of an upright chest and abdominal radiograph and a supine abdominal radiograph. The presence of free intraperitoneal air on a routine radiograph indicates bowel perforation. Studies have shown that even 1 ml of gas below the right hemidiaphragm can be detected by good-quality erect chest radiograph. However, sensitivity of a plain film radiograph is only 50-70 % and the probable site of perforation is never elucidated [16] . Other modalities include ultrasound, which may be particularly useful in patient groups where radiation burden should be limited as in children and pregnant women. However, it should not be considered definitive in excluding pneumoperitoneum. Computed tomography (CT) is useful in detecting extraluminal gas. A study of multidetector CT (MDCT) showed 86 % accuracy in predicting the site of perforation [13, 17] . The treatment of gastrointestinal perforation includes fluid resuscitation, antibiotics, source control, organ system support, and nutrition [18, 19] .
Intestinal obstruction is another common surgical emergency that is associated with a high mortality if the diagnosis is delayed or managed inappropriately. Large bowel obstruction constitutes about 80 % of all intestinal obstructions, adenocarcinoma colon being the most common cause [20] . Strangulated obstruction of the intestine is a surgical emergency.
Principles of management of intestinal obstruction are provision of analgesia, intestinal decompression, intravenous administration of fluids and electrolytes, and if appropriate, surgery [20] . Up to 75 % of patients with adhesive obstruction of small bowel will settle with conservative management, so it is attempted initially in all patients without overt signs of strangulation. However, it is unusual for obstruction of the small bowel to resolve spontaneously without surgery if it has not done so within 48 h of conservative management.
Surgery is indicated if there is
& A primary underlying disease process that must be treated like hernia, obstructing carcinoma & Failure of adhesive obstruction to settle & Signs of peritoneal irritation [20] Conclusion Emergency laparotomies are most commonly performed in cases of acute abdomen, where perforation peritonitis is the most common indication for a laparotomy. In our study, duodenal perforation was the most common cause of perforation peritonitis. The diagnosis-specific mortality was higher for large bowel perforation and mesenteric ischemia among the acute abdomen cases and liver injury or great vessel injury among the trauma cases. Most of the laparotomies were done within 24 h of seeking medical attention in the institution. Sophisticated time-consuming investigations are not a necessity for making a decision to proceed with laparotomy. 
